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CY is the frequency of lattice oscillation, v is the volume of the orystel, r, is ;.: ve 
‘the veotor describing tho eleotron position, r2 4a the veotor describing tho posi~ sat 
‘tion of the "hole", qy, Ax are the generalized coordinates and velocities: of the ce 
Jattica molecules. The integral with respect to Wiener's measure appearing in the | 


hand sido of (2) is computed approximately by tho Monte Carle methods Tne coe 
Se ae ee desoribeds A brief description of the program is givens - a 
‘the computations were carriod out ona "Strele~4" computer. D. Topolyanskly 
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AUTHORS: Lyubimov, V. N., Venevtaev, Yu.'N., Solov'yev, Se Pe, 
Zhdanov, (0. Se, and Bakushinekiy, Ae Be 


TITLE: The dipole structure and the internal electric fields in 


Pb2r0, 


PERIODICAL: Pisika tverdogo tela, Ve 4, no. 42, 1962, 3543-3550 


TEXT: The most probable values of the internal electrio fields and ‘field« 
induced electron dipoles are caloulated for a Pbzro, crystal on the basis 


of the model of point dipole structure. Using the method developed: by . 
S- P. Solov'yev, Yu. N. Venevtsev, G. §. Zhdanoy (Kristallografiya 3, 473, 
1958), the determination of the 28 different projections of the electron 
dipole momenta was reduced to the solution of a system of 26 linear 
algebraio equations for 28 unknowns. The structural sums which are - 
“necessary for the set-up of these equations desoribe the fields of the 
infinite sublattices of the unit charges and unit dipoles, the number of 
which exceede by far.1000. Both the structural sums and the system of 
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equationa itself were calculated in various modifications using the 
electronic computer "Strela". The effect of all structure sublattices on Ay 
each of the 40 atoms incorporated in the elementary cell was taken into | 
account. The variant P, wae determined by extrapolation for the , ye 
“ 


610724 em? 
parameters ery * 1027, eer a 1673, e&y a mt, apy = 4.32°10 om’, 


t.* 0.80+10°24 on, a * 2.26°107°4 om. e, denotes the effective iy SOT 
charges and a, denotes tha eleotron polarizabilities of the ions. The 
small value of Py within a certain temperature interval makes it possible 


- to establish a correlation between the data obtained from structure and ot. 
"those from dielectrio studies. At room temperature, the ion polarization 
for the aboveementioned values of the parameters is compensated by electron 
polarisation. Hence, the Pbzro, crystal ie antipolarised and very similar 


to an anti-electret. Results, similar in prinoiple, are obtained for any | 
of the ten crystallographic polar classes of pyroelectrice (electrets). 
It is aasumed that at least the direction of most of the projeotions of 
the eleotron dipole moments and of the internal fields corresponds to the : 
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real. atructures of PbzZr0, at room temperature. The displacement of the 


atome may be attributed to nonelectrostatio forces, The highest field 
atrength acte on the Zr ion. In general the internal field strength 
increases with decreasing ion polarisability. The rules found for PbZr0, 


resemble those governing the ferroelectric crystals BaTid, and PbTL0,. 
. It would be useful to investigate Po2r0, under pressure. There are 
7 tables. — 
ASSOCIATION: Fisiko-khimicheskiy institut im.'L. Ya. Karpova, Moskva a 
(Phyaicochemical Institute imeni L.. Ya. Karpov, Moscow) 
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TITLE: The method of potent als and sCabeeceY 6s solution of the Dirichlet probles 
for the Laplace equations 


SOURCE: Zhurnal ee ee matemaciki i matematicheskoy fiziki, v. 3, no. 3 
1963, 574-580 


TOPIC TAGS: numerical solution method, Dirichlet problem, Laplace equation 


ABSTRACT: Tho approximate method developed by N. N. Bogolyubov and N. M. Krylov 
for the numerical solution of integral equations of the theory of potentials is 
applied to the numerical solution of the exterior Dirichlet problem for the Laplace 
equations. The approximate value of the harmonic function and the estimate of the 
approximation error are derived for the cases when the boundary of the domain is 

a@ smooth curve and when it 16 a convex curve with some rectilinear portions. It 

is noted that the method presented can be easily realized on an electronic computer 
and makes possible much faster calculation of the values of harmonic functions at 
discrete points than other numerical methods. Numerical results of two examples 

of solving the Dirichlet problem for the Laplace equation by the method described 
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are presented. The program was written for the "Strela" computer and realized 

for any number of partitions of the boundary curve and for any arbitrary domain. 

"gm conclusion the authors acknowledge their deep gratitude to A. N. Tikhonov for 
his valuable counsel in discussing the present work." Orig. art. has: 25 equations 
and 3 tables. 
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"Determining the Upper Limits of the Degree of Stability in Single-loop 


Systems with Derivative Action," Research in Physics and Radio Engineer- 
ing, Moscow, Oborongiz, 1958. p. 123. 


The book is a collection of 13 articles written by instructors and graduate 
and undergraduate students of the Moscow Inst. of Physics and Technology. 
The articles discuss problems in radio physics, optics and physics. 
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AUTHOR: _Bakut, PsA. 
TITLE: The Theory of Correcting Codes With an Arbitrary Basis 


PERIODICAL: Nauchnyye doklady vysshey shkoly, Radiotekhnika i 
elektronika, 1959, Nr 1, pp 26-36 


ABSTRACT: ‘The author discusses the problem of finding the maxi- 
mum possible number d, for which there is an n-place 
code with the basis a, containing N signals, when the 
shortest distance between the signals is a. A method 
of constructing such codes is found, if 


n 2 Cael dae KR he cs ae where M and L are 
M! (M+ 17% (a - LIL! 


the quotient and the rest from the division of N by a, 
while 1 is any full number. It was found that these 
codes have the highest d/n ratio. An estimation of the 
above and the asymptotic formula (for large n) are gi- 
ven, for d in the general case. The author discusses 
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consisting of n elementary pulse trains of a types. 
Such signals are designated by the sequence 
y a (x45 Xo eee 9 x) (1) 
where each symbol x) has one of a values: 11, 12) «+. 
la. A set of sequences of the aforementioned type are 
designated by D, which contains a” different sequen- 
ces. The errors ariaing during signal transmission may 
be detected and corrected, if not the entire signal 
set of (1) i8 used, but some subset D) instead, consi-~ 
sting of N signals. When constructing correcting codes, 
it is necessary to find the maximum possible number d, 
at which the subset Dy, may be selected from N signals 
of the signal set D; the smallest distance between 
these signals is equal to d. The code formed in this 
case by the signals Dj enables to detect and to correot 
the maximum number of errors with given WN and n. This 
problem has been investigated_in a_number of papers 
Card 2/3 for example by R.W. Hamming /Ref 17, V.I. Siforov fet 
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27 and R.R. Varshamov /Ref 37. However, a full solu- 
tion of this problem has not been found as yet. The 
author's paper is a new approach to this problem and 
produced some new results. The author introduces the 
so-called t-functions. A more detailed study of t- 
function sets will possible lead further to a solution 
of the problem discussed in this paper. There are 3 
references, 2 of which are Soviet and 1 American. 
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AUTHOR: Bakut, P.A. 


ge : 
TITLE: Estimate of maximum likelihood of normal signal 
parametors 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Radiotekhnika, - 
v.5, no.3, 1962, 326-330 : 


TEXT: The purpose of the article is to estimate the maximum 
Likelihood of the parameters of normal random signals, e.g. 
radiolocation return pulses. The normal random signal is 
defined on an interval of time (0,T) by its mathematical 
expectation p(t,@) and correlation function A(t,s,@), 

where © is an unknown parameter. All ‘statistical parameters 
of the normal signal are thus defined. The problem posed by ‘the 
author is reduced to the solution of a certain integral equation. 
An important practical case is that where the time of 
observation is great with respect to the correlation time, with 
stationary signal. A simple solution can be found for this 
case. An example is given of the measurement of the frequency 
of a fluctuating signal with superimposed white noise, There 
Card 
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ASSOCIATION: Kafedra ,Moskovskiy fiziko-tekhnicheskiy institut 
(Department of Moscow Physicotechnical Institute) 


SUBMITTED: August 3, 1959 (to the Editorial Office of NDVSh) 
February 4, 1960 (to Izv.VUZ Radiotekhnika) 
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(Problems of the statiatical theory of radar) Voprosy sta- 

tigticheskoi teorii radidlokateii. (By) P.A.Bakut i dr. 
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TITLE: Potentialities of location by signals having quantum structure 
_ SOURCE: Radiotekhnika i elektronika, v. 11, no. 4, 1966, 643-652 


‘TOPIC TAGS: optic radar, radar engineering 


ABSTRACT: A method of radar reception \. considered in which field amplitudes 


are recorded; this method preserves the information associated with the coherence 
of received (laser) signals (cf. J. P, Gordon, Proc, IRE, 1962, 50,9, 1929). Only — 
the potentialities of such a method are considered. A quantum field is generated 
by several sources, e.g., by targets that disperse probing signals. The 
parameters or even the existence of some sources is assumed to be unknown. The 
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possibility of observation of field amplitudes in a restricted region is assumed. 

Using a simple scalar field as an example, the possibility of detecting the sources | 

and the finding of Mmitations imposed by the field quantum nature are explored. It: 

is found that the quantum structure of the signal is responsible for certain statis~ 

tical errors in signal detection and its parameter evaluation. Error formulas are | 

‘similar to those in the classical coherent-signal white-noise problems. The 

signal-to-noise ratio is represented by E,/ hw, which means the average number F 
_ of photons in the observed space. Orig. art. has: 58 formulas, 
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a SOV/112-57-5-10487 
Translation from: Referativnyy zhurnal, Elektrotekhnika, 1957, Nr 5, p 136 (USSR) 
AUTHOR: Nekrashevich, I, G., Bakuta, I. A. 


ee 
TITLE: On the Problem of the Mechanism of Electric Erosion of Metals 
_ (Evoprosu o mekhanizme elektricheskoy erozii metallov) 


PERIODICAL: Sb. nauch. tr. fiz.-teithn. in-ta AS BelSSR, 1955, Nr 2, pp 167-176 


ABSTRACT: The authore present a discharge mechanism that attempts to explain 
erosion caused by impulse low-voltage discharge. According to the theory set 
forth in the article, after the formation of a channel, its current density 
changes only slightly during the greater part of the discharge period. The 
erosion is considered to be a result of multiple explosions due to shifting of the 
channel within the discharge area and due to overheating of the metal by high- 
density currents. Investigations of the sweeps of discharge spectrum have 
disclosed the existence of nonperiodical pulsations of spectral-line brightness 
and have corroborated, according to the authors, the veracity of the mechanism 
suggested by them. 
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Dependence of the efficiency of an electric erosion unit on 
the frequency of successive discharge pulses and on the average 
current intensity. Dokl. AN BSSR 6 no.5:308-310 My '62, (MIRA 15:6) 


1. Fisiko-tekhnicheskiy institut AN BSSK, Predstavleno 
akademikom AN BSSR V.P. Severdenko,. 

(Electric discharges) 
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TITLE: Concerning electronic breakdown of dielectrics in the presence of a s e | 
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of nonelectric energy 
SOURCE: IVUZ. Fizika, no. 3, 1965, 53-55 
TOPIC TAGS: dielectric breakdown, heat balance, ion bombardment 


ABSTRACT: An analysis of the energy balance equation in general form is used by 

the authors to calculate the conditions under which breakdowm by electrons takes 

place in a dielectric which receives energy not only from the electric field but 

also fron another source, such as a source of ionizing radiation. The heat re- 

leased in the dielectric is asmmed to be an additive quantity, and the heat pro- 
duced by the ions ia neglected. The breakdown condition is defined as the flow of | yi 
infinite current. An analysie of the heat-balance equations and its modifications 
shows that different variants of breakiown criteria can be obtained, depending on; 
the relations between the paraneters of the equations. This is a reflection of the - 
experinentally observed variety in the type of electric breakdown occurring in die-' 
iectrics, so that any conclusion concerning the applicability of the theoretical 
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TITLE: On the influence of supplementary energy on the plastic flow of solids 
SOURCE: AN BSSR. Doklady, v. 9, no. 6, 1965, Wee 


\TOPIC TAGS: plastic flow, plastic deformation deformation rate 
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|ABSTRACT 1 The additional energy in question is introduced in the form of ultra< 
sound, shock vaves, or heating with electric current connected with partial dis- | 
Placement of matter, and by other means, Analysis of the heat balance equation | 


he supplementary energy, and 
equation for the mass flow, The solution of the latter goes { 
Prandtl formula in the absence of supplementary energy, The 
‘presence of supplementary energy increases the rate of plastic deformation in prow 
portion to the added energy. This report was presented by V. P, Severdenko, 
- Orig. art. has: 10 formulas, 
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Translation from: Referativnyy zhurnal, Elektrotekhnika, 1959, Nr 4, p 174 (USSR) 
AUTHOR: Nesmeloy, S. V. ’ Bakutkin, A. B., and Popov, A. A. 

TITLE: Automating Oil-Refinery and Potro Chemical Industries 


PERIODICAL: V sb.: Avtomatiz. khim. i koksokhim. proiz-v. M, » Metallurgizdat, 
1958, pp 354-378 


ABSTRACT: A classification of degrees of automation applicable to the oil-refinery 
industry is presented; it is illustrated by examples. The expected effectiveness 
of automation at the Ryazan' and Moscow oil refineries is reported. The 


requirements of the processes scheduled for automation and the requirements 
of the apparatus are listed. Principal trends in automating oil-refinery and oil- 
chemical industries and the means of automation are considered. Atmosphere 
installations for refining the raw oil and the installations of 2-furnace thermal 
cracking which use a pneumatic monitoring and an automatic system are 
described. Expenses for automation at such installations amount to about 5% 
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Automating Oil-Refinery and Pusvo Chomteat Industries 


of their cost. A scheme of en installation for polymerization of propane~ 
propylene fraction for producing polypropylenes is described. Principal 
automation-and-monitoring means that are needed for raising the degree of 
automation at the existing oil refineries and for realizing a complex process 


automation at new plants are listed.” A brief characterization of the state of 
automation of foreign oil refineries is given. 
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Gun, R. B. and—Bakutkin, A. B. 800 /65-58-5~11/14 


Indicating the Level in Oxidation Stills of a Bitumen 
Plant ‘ith the Aid of Radioactive Isotopes 
(Signalizatstya urovnya v kubakh-olislitelyakh bitumnoy 
ustanovki pri pomoshchi rad toaktivay'h szotopov 


Khimiya i Tethnologiya Topliv 1 Masel, 105%, Nr.s. 


The change- over from the manual inethod of weagutinag: 
the level in oxidation stills to an automtic distanc- 
ing indicator was investigated. Tro aes G Ware fine 

1) with the aid 
of the paatoncetye 4sotope Co with the new contacc- 
less method), (2) with the aid of a therriocouple and a 
potentiometer to mgretee the temperatures. A moJified 
method using one radiation sources, two neasuting davices, 
and one thetmovouple is discussed. It was fouml neasssary 
to define the zones of sensitivity with a FAnRA relay 
when working with the radioactive tsotepe Jo°%, Details 
are given of the fixing of the gamma relay on one of 
the oxidation stills of the »itumen Pant of the Kossov 
NPZ. When the radioactive isotopo Co! way used 4b was 
found that the sone of sensitivy varied betveen 35 - 3000n. 


vestigated on the oxidation 85411 CrB-AHI.& 
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From Table 1 it can be seen that an increase in the 
difference of the signals betisen the source and the 
mossuring device inoreases the error in deflaing the 
level. During experiments with & Lheimiocouple, the latter 
was used for measuring the temycrature of the product 
during the oxidation of poulrern; results of two ex- 
periments are given in Fiee?, he advantages cf the second 
method liesin the fact that the teupsraturs is registered 
continuously, and by calculating: the time elapsed after 
stabilisation of the temperature it 1s possible to de- 
fine the actual level ofthenroduot in the atili; this 

is not possible when using the first method. Tiree 
modifications of the first method ave coucireds Ta the 
first modification, the ganmia rel. is divided inte two 
blocks (Pig.3); in the second, the meaauring device is 
mounted together with the relay (Fi;.4), and in the 
third, the measuring device STS 1s assembled in a small 
box, and fixed on the stil]. Tha cost of both nethois 

is calculated. ‘ha pamma Pelay PR-500, RK=-50 and the 
thermocouples TKhA and EPP-Q@ were us ed during the 


investigations. Both metheds satisricu inuustrial 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103130002-1 


rid 73 IB BEBE 


if PPR REP ESOT ALO PTO , SB Ne SEEK PNP EES 


sov/65-58-5-11/14 
Indicating the Level in Oxidation Stills of a Bitumen Plant with 
the Aid of Radioactive Isotopes. 


requirements and are of practioally equal importance. 
There are 5 Figures, 1 Table, 1 Soviet reference. 
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Translation from: Referati Zhurnal, Mashinostroyeniye, 1957, 
Nr 1, p. 118 (USSR) 


AUTHORS: Nekrashevich, I. G., Mitskevich, M. K., Bakuto, I. A. 


~ 


TITLE: Character of Regularity in Phenomena of Electric Erosion 
(0 en zakonomernosti v yavlenii elektricheskoy 
eroz 


Sbornik nauch.tr. Fiz.-tekhn. in-ta AN BSSR, 1955, 
Nr 2, pp. 177-189 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1957,Nr 10,p 247 (USSR) 


AUTHORS: Nekrashevich, I.G., Bakut0;trAMitskevich, M.Ye. 


TITLE: Aspects of Electrical Erosion of Porous Electrodes (Ob osobennost- 
yakh elektricheskoy erozii poristykh elektrodov) 


PERIODICAL: Sb. nauch. tr. Fiz.-tekhn. in-t, AN BSSR, 1956, Nr 3, pp 
227-233 


ABSTRACT: An investigation is made of electrical erosion (EE) of porous elec- 
trodes (E) used as tools in electric-spark machining. The porous 
E are made by extrusion of Cu-Pb and Cu-Fe chip mixtures. The 
particles are not classified by size, and various mixtures are used. 
To obtain E of approximately identical porosity, equal initial volumes 
of chip are taken, and they are reduced to identical volume by the 
press. Before testing, the extruded E are held for several hours in 
kerosene, which is used as the working medium. Investigation of 
the behavior of the E on the spark discharge is performed on a bal- 
listic range. Measurement is made not only of the mechanical im- 
pulse communicated to the E upon a single discharge, but of the mag- 

Gard 1/2 nitude of the anode and cathode EE of extruded E and of the opposing 
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‘ Aspects of Electrical Erosion of Porous Electrodes 


‘ steel E. The measurements are made for direct and reversed polarity with 
fluctuating and aperiodic types of discharge, the contour parameters being chosen 
so that the amplitude values of the currents in oscillating and aperiodic discharge 
remain identical. It is found that the magnitude of EE of a steel E working in 
conjunction with a porous one is virtually independent of the composition of the 
porous E. However, the magnitude of the EE of the porous E declines ag the Cu 
contents of the E rises and becomes negative, meaning that the weight of the E 
increases. Study under the binocular microscope of E surfaces subjected to EE 
shows the pores of the E to become filled with fused metal both from the opposing 
E and from the porous E itself. As this occurs, irregularities are smoothed over 
somewhat, and a crust consisting of a mixture of materials from both E is formed. 
It is shown that a rise in the number of discharges results in further change in the 
E surface consisting in a reduction in pore size and formation of a protective 
layer which is spongy in structure, comprising a mixture of materials from both 
E. The mechanical impulse transmitted to the porous E is greater than that of 
the solid. The difference in the results for oscillating and aperiodic discharges 
is only quantitative. It is noted that as the porosity of E declines, their EE tends 
to approximate the EE of solid E. 
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PERIODICAL: 
ABSTRACT: 
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S0V/170-59-8-7/18 


Nekrashevich, I,G,, Bakuto, IA, 


On the Mechaniam of Emission of Substance From Electrodes During Bleotrio 
Pulse Discharges 


Inshenerno-fizicheskiy xhurnal, 1959, Nr 8, pp 59 - 65 (USSR) 


Phenomena of emission of substance from electrodes during eleotric pulse 
discharges are considered on the basis of the notion of spontaneously 
shifting, current conducting channel with ourrent density of at least 

10‘ a/om“, A limiting case is considered when the rate of heat conductivity 
is sufficiently slow and consequently does not affect phenomena arising due 
to high values of specific power; therefore it is neglected, ‘The mechanism 
of emission of substance from electrodes is considered as a process con- 
sisting of a number of consecutive "micro-explosions" of small volumes of 
metal in the surface layer of the electrode, Formla 4 is derived which 
expresses the dependence of the full amount of substance removed from the 
electrode during one discharge on the energy parameter of discharge and 
physical constants of the electrode material, ‘The theoretical values ob- 
tained are compared with experimental data taken from Reference 12, and it 
is concluded that there is a qualitative agreement between the trends of 
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ASSOCIATION: 
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~ APPROVED FOR RELEASE: 06/06/2000 


two colums of Table 1 (with exception of ferromagnetic metals and carbon) , 
The analysis of Forma 4 shows that the magnitudé of electrio erosion can 
be different for cathode and anode, and also for different media. Some 
other regularities observed in the erosion of eleotrodes are also explained, 
There are: 1 graph, 1 table and 13 references, 7 of which are Soviet, 2 


English and 4 German, 


Fiziko-tekhnioheskiy institut AN BSSR (Physico-Engineering Institute of the 
AS Belorussian SSR), Minsk, 
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Fleotric erosion of bimetallic electrodes. Vestsi AN BSSR. Ser.fis. 
“tekh.nav. n0.3:69-75 160, (MIRA 1339) 
(Rlectrodes) 
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TITLE: The Dependence of Some Erosion Characteristios of an Eleotrio 
Pulse Discharge - Ita Duration 
PERIODICAL: hatenstnestre/cneckus shurnal, 1960, Vol. 3, Noe 1p pps 62 ~ 67 


TEXT: Already previously (Ref. 1) it had been presumed that in an electric 
pulse discharge spontaneous shifts of the ourrent-conducting channel and ite 
contact with the metal eurface occurs within a region filled by the discharge 
Cloud. Thus, equation (3) was derived, which indicates the mase of the molten 
metal whioh is partly or completely removed from the electrode surfaces, and 
also the total number of microexplosions in'the course of the discharge (by 
means of equation (4)) was determined, The correctness of these relations was 
experimentally ohecked. Rectangular ourrent pulses and a long line were used 
for the purpose of obtaining discharge pulses with a duration of 45, 80, 120, 
200, and 240 usec. The discharge voltage, which was kept on a constant level, 
was 200 v. In the case of a shunt within the discharge cirouit the amperage 
of the discharge ourrent was 900 a. A typical oscillogram of the current pulse 
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is given in Pig. 1. The dependence of the erosion (Pig. 2), the surface of the 
erosion track (Pig. 3), and of the magnitude of the ballistic amplitude of the 
torsion pendulum on the time of the current pulse (Fig. 4) are given. The nus- 
ber of possible microexplosions during a disoharge (Table 1) and the surfaces 
of the erosion tracks (Table 2) are given. The possible causes of the deorease 
in average pressure with prolongation of the time of the discharge is pointed 
out. There are 4 figures, 2 tables, and 4 references, 3 of which are Soviet. 


ASSOCIATION: Fisiko-tekhnioheskiy inetitut a¥ BS8R, g.Minek (Inatitute of 
Physice and Teohnology of the AS BSSR, City of Mins 
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AUTHORS: Nekrashevioh, I. Ge, Bakuto, I. A. 


TITLE: Determination of Mean Scanuucea in the Zone of Blectric 
Pulse Discharge 4| 


PERIODICAL: sea i aaa ceed shurnal, 1960, Vol. 3, No. 7, 
pp. 60 ~ ' 


TEXT: Firat the authors point out that the pressure measurements in 
the discharge sone in the papers (Refe. 1,2) were carried out by methode 
with considerable shortcomings. Here, they describe their method of the 
ballistio torsion pendulum for determining the mean pressures in the 

sone of a single pulse disoharge. The method is based on measuring the 
mechanical pulse (received by the electrode during a discharge) by mea- 
suring the pendulum ewing. The pendulum ia a metallic orosspiece floating 
in meroury and suspended from a thin steel thread. One electrode is 
fastened to one arm of the crogspiece. The second electrode is slowly 
approached to the former until the discharge begins. In the discharge, 
the pendulum receives a pulee and then turns by a certain angle. Thia 
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angle characterizes the pulse intensity. The rotation is read off by 
the deviation of the light beam reflected by the mirror on the upper 
part of the crosspiece. Such a pendulum permits measurements at dis- 
charges in any liquid and gaseous dielectric medium, and in the vacuum, 
In order that this method should not only show the presence of pres-~ 
eaures but also determine their ordor of magnitude, the causes of the 
mechanioal pulee must be studied. For this purpose, it is necessary to 
determine - at least approximately - the intensity of the pulse of the 
expanding gas bubble in the time until leaving the electrode area. This 
problem waa set up and solved. Formula (13) 48 derived. It expresses 
the dependence of the mechanical pulse on the radius and the grinding 
angle of the conical eleotrode. If the radius Ro ie assumed as the 
radius of the final erosion trace on the electrode, one obtains the de- 
pendence of the mechanical pulse on all those variables on which the 
extension of the erosion trace depends, i.e. the charging energy, the 
pulse duration, as woll ae the physical properties of the electrode 
material and the dieleoctrio medium, eto. Pigs. 2 and 3 compare the 
ourvea caloulated from this formula ] with the curves measured in 
the experiment. They show that formula (13) reproduces with sufficient 
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correctness the prinoipal relation between the phyeical quantities 

characteristic of the phenomenon under review; therefore, it may be 
used for evaluating the mean pressures in the discharge zone. There 
are 3 figures and 3 references: 1 Soviet, 1 British, and 1 Japanese. 
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NEKRASHEVICH, I.G. [Nekrashevioh, THe Ty BARUTO, I,A, [Bakuta, I.A.)  ~ 
: ee | 
Dependence of the erosion effect on the duration of the pulse 
discharge, Vestsi AY BSSR, Ser, Fis.-tekh, nav. no, 4:107-112 
"60, (MIRA 14:1) 
(Bleotrio discharges) 
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E07 3/E5 
2s. 22 tl 3 / 535 
AUTHORS. Nekrashevich 1.G. and Bakuto, 1.A. 


TITLE. Mechanism of erosion of metals during electric 
impulse discharges 


PERIODICAL: Akademiyanavuk jJelaruskay SSR. Fisiko-tekhnicheskiy 


institut. Svuucnik nauchnykh trudov, no.6. Minsk, 1960. 
193-215 


TEXT There are two main hypotheses explaining the phenomena 
leading to electrical erosion. E. M Williams (Ref.1: El Eng. 71. 
257, 1952) holds the view that numcrous successions of processes 
of disintegration of the clectrode material occur during oa single 
discharge This 18 also the view held by the authors of this 

paper Other authors base their explanation of the hypothesi« WA 
of emission of material from the electrodes simultaneously 
throughout the entire surface of the electrode on which a dis- 
charge occurs, Thereby, it ta usually assumed thut the discharge 
current flows each time through a single channel] .which widens 
during the process of the aracharge,and the finite boundaries of 
this channel at the surface of the electrode are assumed as 

FREQ TIATS with the boundaries of the eransion trace The larwest 
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number cf published papers on the subject deal with the thermal 
theory of electric crosion, which 1s based on the theory of 
thermal conductivaty. Many of the results obtaiucvd by means of 
thie theory are not in agreement with experiment The authore of 
this paper express different viens: which take into eonsidoeration 
«xnerimental data on the kinetics of the processes that occcur in 
the gap and on the electrodes during pulse discharxces rurther 
development of this hypothesis enabled elucidating most of the 
observed phenomena of electric erosion from a single point of view. 
The quantitative relations obtayned on the basis of thia new 
hypothesis are in good agreement with experimental resguiats. In 
thas paper the basic concepts of thin hypothesis are described and 
the relations between various quantities characterizing che 
investigated phenomena of destruction of the electrodes during 
discharges are calculated and the results are compaved with 
experimental data. ‘To explain all the experamentaliv observed 
Ceatures of erosion during the discharges it in Neceseary fo atact 
off from the experimental fact that the metal is removed Crom the 
seface of the electrode in small portions the aum o1 which 
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corresponds to the full erosion effect of the single electric 
discharge. Such a mechanism is only possible if the discharge 
current does not flow simultancously throughout the entire surface 
of contact of the usectrode and the inter-electrode medium which 
participates in the discharge but only through individual small 
sections of the surface. There are two possibilities: either the 
contact surface of the current conducting discharge channel and 
the electrodes consist of a number of individual simultaneously 
acting areas or the contact surface consists of a single small 
area, the position of which on the electrode surface changes at a 
great aneed during the discharge. The first variant is based on 
the concept of a spatially discrete discharge channel on the A 
electrode surface, the second on a discharge channel which is 
discrete with time. The latter 1s the most likely. The size of 
the contact area in this case may depend on the physical 
properties of the electrode materials and the dielectric medium 
and also on the electrical conditions pertaining during the 
discharge. If both electrodes are of the same material, the 
following variants are possible: the contact area of the Plasma 
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with the electrodes is larger on the cathode than on the anode; 

it is larger on the anode than on the cathode; they are equal. 
These differences in the area of the current conducting contact may 
be due to physical phenomena (electrodynamic forces, diffusion of 
charge carriers, electron optical effect etc.). In the case that 
the electrodes are made of different materials, it is necessary to 
take into consideration the influence of the physical properties of 
the material on the magnitude of the contact area. The displace- 
ment of the contact arca may be due to non-steady state movements 
in the form of shock-waves inside the discharge cloud and also 
processes of explosive transformation of the material of the 
electrodes into the vapour state, as a result of which the material 
becomes non-conducting. The size of the contact area determines 
the density of the electric current on the electrodes. The current 
density will determine the energy release and, on the other hand, 
the size of the contact area will be determined to some extent by 
the heat exchange between the channel and the electrode material. 
Thus, the released energy will be determined by both effects. Even 
extreme cases are possible when the energy release is governed 
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ouay by tae Lentz-Joule effect or only by the effect of thermal 
condietivity Depending on the density and quantitv of energy 
released in the contact of the metal with the plasma, the 
AVLAUWINE effects are possible. fusion of a certain volume of the 
electrode material and also fusion accompanied by evaporation. 

The diekectric medium in the discharge zone will be in the gaseous 
state at high temperature and pressure, regardless of its state 

at the beginning of the discharge. During the explosive 

expansion of the metal vapours and the dielectric, the molten 
metal wtil be squeezed out and an erosion cavity will be Corwed 
The contact area which moves around during the discharge will ea 
ensure the appearance of a series of such cavities. which 

together rorm the full erosion trace on'‘the surface of the 
electrode. Again three cases are possible; the crosion is equal 
on the anode and the cathode, the crosion on the cathode is less 
than the erosion on the anode and the erosion on the anode is 

less than the erosion on the cathode If the electrodes are of 
different materials or if they differ in shape, the mechanism of 
the erusion process can be deseribed on the same way but 
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additional factors have to be taken into consideration, The 
mechanical effect of the streams of metallic vapours ejected from 
the electrodes may also have a certain but no too great effect. 
The widening of the current conducting channel is due to new 
acctrons of the volume of the medium being entrained tnto the 
process of ionization and at the same time electrodynamic 
compression forces act on the medium The resistance of the 
discharge zone also decreases a8 a result of an increase in the 
conductivity of the plasma with increasing ionization In 
humerous cases the discharge chanel can be considered as being a 
almost invariable but performing displacements inside the 
discharge zone. However, the process of displacement of the 
current conducting contact area along the surface of the electrode 
will have no influence on the current intensity in the external 
circuit and, therefore, the above-mentioned phenomena may not be 
detected on the oscillograms of the current and voltage and they 
have to be detected from the optical effects. The phenomena in 
spark discharge erosion are very similar to those observed in an 
ore with a mercury. electrode, EG. Kesayev (Ref.21) DAN SSSR, 
313, No.). 1957) has shown that the cathode spot in a mercury arc 
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discharge only indicates the area in which a much smaller. current 
conducting spot moves about at a very fast rate (about 10° times 

per second). There in only one spot at any given time. It is on 

the basis of thie concept that the theory of the electric 

erosion of metals 18 evoived and the mass of eroded metal is 
calculated. The calculations show that, depending on the 

physical constants of the electrode materials, the quantity of 
evaporated metal amounts to 20-40% of the total quantity of the 

metal subjected to the erosive effect of the diacharge. The 

effect of the polarity of the discharge and the problems of the 
evacuation of metal from the surface of the electrode are briefly 
discussed. Metal that has been heated to the fusion temperature oAC 
can either be retained on its solid base by the surface tension 
forces or it may be removed if these forces are overcome. The 
explosive nature of the emission of materia’ that has been heated 
sufficiently to become vaporised produces lar,e pcessures which 

are canahle of nqueezing out and scattering the molten metal. 

Theze concepts scem to be supported by the experimental results 
obtarneu in measuring the mechanical impulse transmitted to the 
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electrodes during the discharge. The main role in evacuating the 
molten metal is played by the vapours of the same metal. The 
mochaniam of squeezing out consists in explosive adiabatic 

expansion of the evaporated portions of the metal during 

"elementary" crosion, Following that, the vapours of the metal] Vt 
and of the dielectric become mixed and ai resulting medium 

presanre i produced which removes the residues of the molten metal 
and flattens out the mounds produced by the individual "elementary" 


pittiangs. There ore 7 figures, 1 tables and 27 references: 

21 Soviet and 6 non-Soviet. The English-language references 
read as follows: Ref.l (quoted in text); Ref,16: Germer, L.H.., 
Boyle, W.S. J.Appl.Phys., 27, No.1, 32-39, 1956: Ref.18 
Sommerville, J.M., Grainger, C.T. Brit.J.Appl.Phys., 7,400. 1956; 
Nef.19: Boyle, W.S. J.Appl-Phys., v.26, No.5, 584-586, 1955. 
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£194/E155 
AUTHORS : Nekrashevich, I.G., and Bakuto, I.A. 
TITLE: An oscillographic study of current distribution 


during electrical discharge on a composite electrode 


PERIODICAL: Referativnyy zhurnal, Elektrotekhnika i energetika, 
. no.ll, 1961, 29-30, abstract 11K 189. (Dokl. AN BSSR, 
v.4, no.12, 1960, 501-504) 


TEXT: The article considers the distribution current within 
the volume of an electrode directly adjacent to the place of 
contact of the channel of an impulse discharge. The investigations 
were made on equipment consisting of a composite electrode (two 
plates separated by a thin layer of mica) and a conical electrode. 
A long artificial line is used to form a square wave-shape current 
with amplitude of 900 A and duration of 240 msec. Both halves of 
the composite electrode were connected to the line through 
identical resistances. The recording instrument was an oscillo- 
graph type WO-4 (10-4): The deflecting plates of this cathode- 
ray oscillograph were connected to the screening wire in each half 
of the composite electrode, Transfer of the discharge channel 
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